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Cerebral angiography was developed by Portuguese phisician Egas Moniz at the
University of Lisbon, in order to identify central nervous system diseases such as
tumors or arteriovenous malformations. He performed the first brain angiography
in Lisbon in 1927[3] by injecting an iodinated contrast medium into the internal
carotid artery and using the X-rays discovered 30 years earlier by Roentgen in
order to visualize the cerebral vessels. In pre-CT and pre-MRI, it was the only tool
to observe the structures within the skull and was also used to diagnose
extravascular pathologies.
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Subsequently, European radiologists further developed the angiographic technique by
replacing the traumatic direct puncture with catheterization: in 1953, Swedish
physician Sven Seldinger introduced the technique of arterial and venous
catheterization still in practice,[4] dubbed the Seldinger Technique.

In 1964, the Norwegian radiologist Per Amudsen was the first to perform a complete
brain angiography with a transfemoral approach, as it is performed today; he then
moved to San Francisco to teach the technique to American neuroradiologists.[5]
These two stages, at the basis of modern invasive vascular diagnostics, prepared the
way for later therapeutic developments
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1. Zeumer H, Hacke W, Ringelstein EB, Local intraarterial thrombolysis
in vertebrobasilar thromboembolic disease. AJNR Am J
Neuroradiol 1983;4:401-404 [PubMed] [Google Scholar]
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Intra-arterial Thrombolytic Therapy Improves
QOutcome in Patients With Acute
Vertebrobasilar Occlusive Disease

‘Werner Hacke, MD), Hermann Zeumer, M1), Andreas Ferber:, MD,
Hartmut Brisckmann, MD, and Gregory J. del Zoppo - 7
I this retrospective anulysis we report our irestment experience in 65 comsecutive patients with A q a H
ol prphty vl etk sorcl et il ot INn Italia si esequono le prime
vertebrobasitar artery occlusions wh received either local intra-arterial thrombolytic therapy

(uroking: reptoki (43 patients) or conventional therap latelet agents or
2 We analyzed the data with respect to artery occlusion

e e trombectomie

clinicul outcome; in 19 of 43

recanalization survived ( p = 0.000007), 10 witha

22 patients whe received conventional therap)

When we compared the treatment groups, highly significant differens
{p=0.017) and sarvival { p= 0.0005) were found to depend on estal
data support the concept that technically sucoessful thromibol
wocclusions b5 ussockated with beneficlal dlinkcal outcome. (Sroke

f most patients with aoute VE artery &
threaening brainstem  drome, mul
graphically proven ver

poc The

Le 0 r all ns plus
syndrome)'? refers to clinical ischemic symploms


https://www.ncbi.nlm.nih.gov/pubmed/6410756
https://scholar.google.com/scholar_lookup?journal=AJNR+Am+J+Neuroradiol&volume=4&publication_year=1983&pages=401&pmid=6410756&
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|  Figure 3: Faster access to endovascular treatment associated with better outcomes
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Note di presentazione
STROKE: Ogni minuto 1.9 milioni  di neuroni, 14 miliardi di sinapsi e 12 km di fibre mielinizzate vengono distrutte
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Note di presentazione
Circoli collaterali intra ed extra-cranici, anterogradi, retrogradi, leptomeningei e piali.
Ogni cervello ha una sua riserva circolatoria


CTA Collateral Status and Response to Recanalization in
Patients with Acute Ischemic Stroke

V. Marmbiar, 5.1. Sohn, MA. Almekhlafi, HW. Chang, 5. Mishra, E. Qazi, M. Eesa, AM. Demchuk, M. Goyal, M.D. Hill and BK. Menon

COMNCLUSIONS: Patients with good or intermediate collaterals on CTA benefit from intra-arterial therapy, whereas patients with poor
collaterals do not benefit from treatment.

AJNR201 0 1 2 M3 m4E5 NG
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Note di presentazione
L’outcome è decisamente migliore nei pz ricanalizzati con circoli collaterali buoni rispetto ai pz con circoli collaterali scarsi
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ORIGINAL CONTRIBUTIONS;CLINICAL SCIENCES

Low Rates of Acute Recanalization With Intravenous Recombinant Tissue
Plasminogen Activator in Ischemic Stroke

Real-World Experience and a Call for Action

Rohit Bhatia, Michael D. Hill, Nandavar Shobha, Bijoy Menon, Simerpreet Bal, Puneet Kochar, Tim Watson, Mayank Goyal,
Andrew M. Demchuk

Table 2. Baseline Occlusions and Propqgrtional Recanalization

Recanalization Recanalization Recanalization After No
Occlusion Location (Al After IV ri-PA Endovascular Treatmergt Recanalization
M1-MCA 75.4% (49) 32.3% (21) 43.1% (28) 24.6% (16)
ICA terminus (T, L) occlusion 43.5% (10) 4.4% (1) 301% (9 56.5% (13)
L Mz2-MCA 82.3% (12 30.8% (4) 61.5% (8) 1.7% (1)
F = 3 BA 56.0% (14) 4.0% (1) 52.0% (13) 44.0% (1)
[ reantunin AN Al 67.7% (86) 21.3% (27) 46.5% (59) 32.3% (41)
EXTRA CRANIAL BA indicates basilar artery; ICA, internal carofid priery; IV, intravenous; MCA. middle cerebral artegy; ri-PA, recombinant
tissue plasminogen activator.
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Note di presentazione
Non aspettiamo l’effetto della terapia medica se sappiamo che si tratta di un grosso vaso ostruito
Tassi di ricanalizzazione dal 17% al 38%
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Finestra terapeutica entro 3-4.5 h
FIBRINOLISI SEQUENZIALE

In caso di mancata risposta alla terapia ev per “occlusioni magaqiori’
viene attivata la sala agf

(reperibilita interventistica h24) e si procede per I' Intervento endovascolare
(termine di intervento entro 6 ore dall'esordio)

Drip and ship Prutncnlln Karullnska

In caso di Occlusioni maggmrl
(CTA e defict perfusionale con mismatch positvo)

la trombectomia deve essere

effettuata quanto prima
(anche con fibrinolitico Ev ancora
non termianto )

tPA IV :0.9mg/kg |

»

tPA IV :0.6 mg/kg

\V 4

AMCD (Trombectomia)




e

~29°CONGRESSO NAZIONALE'SINV.
Patologia vascolare e degenerativa cerebrale

14 Novembre 2022

Vie 47 - San

e Consultare le immagini nel tempo piu veloce
possibile.
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e Consultare le immagini nel tempo piu veloce
possibile.

* Teleradiologia (whatsapp, smartphone,
tablet, pc, teleconsulto,email,intellige
artificiale)

* Se il paziente viene centralizzato biso
organizzare un trasporto il piu veloce
possibile.
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 Durante il trasporto il paziente deve avere una

pressione arteriosa sistolica non inferiore a
150-160 mmhg.
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Radiologia spoke e —

Neurologo degli ospedali spoke
Medico di PS

Anestesista e Rianimatore
Neurologo dell’hub
Neuroradiologia

Terapia intensiva
Neurologia /Stroke unit
Medicina d’urgenza
Neurochirurgia

Medicina fisica e riabilitativa
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Vincent |. Cheung ', Arvin R. Wali ' |, David R. Santiago-Dieppa * , Robert C. Rennert
Michael G. Brandel * | Jefirey A. Steinberg * , Brian B. Hirshman ° , Kevin Porras * , Peter
Abraham * | Julie Jurf ', Emily Botts * , Scott Olson ' , ]. Scott Pannell * , Alexander A. Khalessi

Department of Neurosurgery, University of California, San Diego

Steps to achieve faster
TC + Angio TC + imaging-to-reperfusion times:

B Measure efficiency: The most important thing you can implement to dras-

f 0 tically reduce your time to reperfusion in the hospital is to start measuring.

p e r u S I O n e This creates a culture of timeliness and it puts you under pressure to do
better and create metrics.

R IVI ( If p O S S I b I e ) and NIHSS by emergency department physicians.

H IR team: Activate the interventional radiology (IR) team as early as possible
based on clinical and plain CT data (NIHSS >10 and ASPECTS >6).
raisins, it does not get more patients treated.

B Consent: Get started with the consent right away, if the patient does not

N O C D qualify, it is ok if you do not do the procedure.
D . A . f' issues related to not using anaesthesia.
I re Ct n g I Og ra I C ro O I I l B Minimise transport steps: We need to redesign these acute stroke endo-
vascular centres to be close to or integrated with CT scanners.

®m Engage emergency service providers and emergency department physi-
Fa St RT PA ® Imaging: You should minimise imaging to the minimum necessary. At

B Anaesthesial/intubation: We avoid anaesthesia and intubation at our in-

Source: Tudor Jovin (LINNC; 24 June 2015, Paris, France)

cians: pre hospital large vessel occlusion (LVO) scales by EMS providers
the end of the day, what imaging does is excludes patients, it picks the
stitution as it slows down the procedure. | do not believe there are safety



Relatore
Note di presentazione
La letteratura è ricca di suggerimenti su come accorciare il Door to groin puncture time
…e noi possiamo sicuramente migliorare su alcuni aspetti
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- Tecnico di Neuroradiologia (TSRM)
- Infermiere della Neuroradiologia

- Anestesista e Rianimatore

- Neuroradiologo Interventista
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Neuro Interventlons

Case Description

Patlent history
old male patisnt

Dlagnosls
. further treatment of the patient.
bleeding would have a

segment.

Treatment
Courtesy of anial thrombect: i . . .
Prof. René Chapot, MD; Ekin Celik, tion of the intubation

; Interventional d

pital, Essen, i ) nt re Iz
ho

foot end.

Germany Tigertriever to reopen the vess

Supported by ] General Comments:
go DynaCT Sine Spin arrival of the patient in our
rtment from the

System & Software
ARTIS oW
Application Software W nalT Sine Spin, we

potential blee
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DSA imaging during intervention

Post-interventional syngo DynaCT Sine Spin

Fig. 3. MPR 0.5 mm contrast medium pooling




ORIGINAL RESEARCH
ADAPT FAST study: a direct aspiration first pass
technique for acute stroke thrombectomy

Correspondence 1o sllow-up the

Di AS Turk, . . es. Ve report 2 : 2 ap ive report of all str

atheter as the primary method for vessel
tion.

METHODS

Under an institutional review board approved
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Relatore
Note di presentazione
La trombo-aspirazione consiste in un cateterismo prossimale rispetto al trombo (ADAPT: A Direct Aspiration First Pass Technique)  
THERAPY Therapy aspiration sistem.
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Le trombectomie possono interessare:

Il circolo anteriore (Arteria cerebrale media ed
anteriore)

Il circolo posteriore ( arteria basilare/vertebrale)



Patologia vascolare e degenerativa cerebrale

14 Novembre 2022

Hotel International - VJe Rinascimento, 47 - San Benedetto del Tronto (AP)



Relatore
Note di presentazione
… nella  integrazione del trombo con lo stent retriever,… 
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JAMA | Original Investigation
Effect of Endovascular Contact Aspiration vs Stent Retriever
on Revascularization in Patients With Acute Ischemic Stroke
and Large Vessel Occlusion

The ASTER Randomized Clinical Trial

Bartrand Lapergue, MO, PhD; Raphael Blanc, MD, MSC; Benjamin Gory, MO, PhD; Julien Labreuche, BST; Alain Duhamel, PhD; Gautier Marnat, MD;
Suzana Saleme, MD; Vincent Costalat, MD, PhD; Serge Bracard, MD: Hubert Desal, MD. PhD: Mikaal Mazighl MD. PhD; Arturo Consoll, MD
Miched Piatin, MO, PhD; for the ASTER Trial iInvestigstons

Hotel International - Ve Rinascimento, 47 - San Benedetto del Tronto (AP}

supplemental content

IMPORTAMCE The benefits of endovasoular revascularization using the contact aspiration
technique vs the stent retriever technigue in patients with acute ischemic stroke remain

85,4% tromboaspirazione
oBJEc:'n.'E _:-:-:\mpir:ef"icacy and adverse events usin-g ;a-'c-:n‘ti-:t aspiration technigue vs 8 3 ) 1 Ste nt ret ri eve r

the standard stent retriever technigue 2= a first-line endovascular treatment for successful
revascularization among patients with aoute ischemic stroke and large vessel occlusion.

DESIGH, SETTING, AND PARTICIPANTS The Contact Aspiration vs Stent Retriever for Successful
Revascularization (ASTER) study was a randomized, open-label, blinded end- paint clinical
trial conducted in B comprehensive stroke centers in France (October 2015-October 2015).
Patients wheo presented with acute ischemic stroke and a large vessel occlusion in the anterior
circulation within & hours of symptom onset were induded.

INTERVENTIONS Patients were randomly assigned to first-line contact aspiration (n = 183) or

first-line stent retriever (n = 189} immediately prior to mechanical thrombectomy. o

L]
MAIN OUTCOMES AND MEASURES The primary outoome was the proportion of patients with

successiul revascularization defined as a modified Thrombelysis in Cerebral Infarction score

. : . . o e .
L L et e Nessuna differenza significativa
days, change in Mational Institutes of Health Stroke Scale (MIHSS) score at 24 hours, all-cause
L] L]
nei due gruppi

meortality at 90 days, and procedure-related serious adverse events.

RESULTS Among 381 patients randomized (mean age. 69.9 years; 174 women [45.7%]), 363
(95.2%) completed the trial. Median time from symiptom onset to arterial puncture was 227
minutes (interquartile range, 180-280 minutes). For the primary outcome, the proportion of
patients with successful revascularization was 85.4% {n = 164} ini the contact aspiration
group vs 83.1% (n = 157} in the stent retriever group {odds ratio, 120 [95% C1, 0.68-210]:

P = 53; difference, 2.4% [95% Cl, -5.4% to 9.7%]). For the clinical efficacy cutcomes (change

CONCLUSIONS AND RELEVANCE Among patients with ischemic stroke in the anterior
circulation undergoing thrombectomy, first-line thrombectomy with contact aspiration
compared with stent retriever did not result in an increased successful revascularization rate
at the end of the procedure.

Rt s A i S _


Relatore
Note di presentazione
ASTER trial: non ha dimostrato un reale vantaggio di una tecnica su l’altra
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Relatore
Note di presentazione
Caso retriver.
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Relatore
Note di presentazione
Trombosi della a cerebrale anteriore.
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Relatore
Note di presentazione
Procedure apparentemente semplici, ma a volte insidiose.
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Limiti della trombectofir— =

e Cateterismo femorale comune

e In situazioni di stenosi/ occlusioni bilaterali
delle arterie femorali comuni o in casi di arco
dell’aorta con anatomie complesse o aorta
toracica operata si esegue cateterismo
omerale/radiale.



Uomo olandese 62 anni

Nihss 18
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e Da alcuni giorni il paziente
presenta ipostenia all’arto
superiore sinistra, pero
I"ipostenia talvolta non e piu
apprezzabile.

e Arrivain ps con Nihss 7
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Relatore
Note di presentazione
Procedure veloci ma a volte lunghissime…

Cresce il n. degli ultra ottantenni considerato che nelle linee guida non vi è un limite di età verso l’alto. Sempre più spesso ci si confronta con arteriopatie ostruttive, 
anatomie «difficili» da cateterizzare, tortusità vascolari impossibili da affrontare che prolungano i tempi di trattamento
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. I Decreased LOC -~
Basilar Artery _ i E'SINVA
I Oculomotor deficits, diplopia  erebrale
I Anisocoria
I Dysarthria
I Visual field defects

.. |Tetraparesis

I Ataxia

Stroke del circolo posteriore 20 -25% di tutti gli stroke. BAO 1-4% di
tutti gli stroke

Spesso sintomi non focali

Variabilita di insorgenza dei sintomi: Acuti, acuti con sintomi
prodromici (vertigine, confusione, ecc.), progressivi e incostanti
simulanti altri quadri clinici)

Eziologia: Cardio embolica (40%-55%); Atero trombotica in situ
(25%-35%); Steno dissecazione vertebrale emboligena (10%-30%)


Relatore
Note di presentazione
BAO non trattata: si può arrivare fino a tetraplegia, locked in sindrome (75% di mortalità nella fase acuta), coma
Pensa a un BAO quando: vertigini  sono associate a un deficit neurologico (livelli di coscienza fluttuanti, diplopia, andatura instabile

Cefalea nel 25.8% dei casi
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e Uomo del 1945

e Stroke arteria basilare.
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e La trombectomia e stata eseguita mediante
accesso brachiale destro.
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e || paziente va in coma.
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e Esegue fibrinolisi

 Dopo circa 30 minuti di fibrinolisi il paziente
diventa Nihss 12-13

e Decidiamo di eseguire la trombectomia
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Flectadol durante il posizionamento dello
stent carotideo o intracranico in acuto

Reopro durante il posizionamento dello
Stent

Nei due giorni successivi carico di 4 plavix 75
mg e 600 mg di cardioaspirina

E poi dal terzo giorni cardioaspirina 100mg e
plavix 75 mg
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Follow up diaghostico
e TC di controllo a 24 ore

 Nei pazienti sottoposti a stent carotidei o
stent intracranici in acuto vengono eseguiti
controlli con angio tc a 3 mesi
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Le immagini del paziente con stroke devono essere
complete:

Tc basale

angio Tc trifasica

e tc perfusione ( quando il caso e dubbio , ICTUS a risveglio
0 comunque quando sono passate le 5-6 ore)
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CONCLUSIONI |
* |l neuroradiologo interventista deve poter
visualizzare le immagini rapidamente

e |l paziente deve poter arrivare nel tempo piu
breve possibile con pressione arteriosa
sistolica adeguata all’evento stroke (150-160
mm hg)

e Le procedura viene eseguita in sala
angiografica con personale dedicato.
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